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(Dm.Wi^mmw^nm'&n— K-r^DNAt-^-oDNA 
^^tsumxn'ti j^tMrnMSkW. ^wj^Hte^i^^w 
m-r^m.Wk^mMm'\smm<r>m-^m. $e.tcti, 

^^ODNA^g»1fiS!oItg;fS:^^'^5'-?&^^■r^tS 
1tK"Itg)^«aiSx.DNAt. ^©ifi^^DNA^iSailS 

life AMffi*l^ttes^ *f^ffl $ -B-T^^Jc h 1/ A D -;^«jt 



Ban K 




1 

(1) f^ffl 
(2) 

rst. ^)-^»i^6 9, 0 0 075M7 9. 0 0 0 :5^;H- 
(3) 

(4) SSi^;£14 

(pH7. 0) tf. 8 S-CTB O^J-M-f >+j.^ 

im^ms-i »*fli75M2(cfa«Eromje^^ffiMtt 

4 ] BH^JSlciJit SBH??ij#^ 2 tr:S-r 5 ' * 

im^m5i AB^^-\^(Dmm\zm^t, ^mmz 
is»^mmmm\zm-r7^ym.Mm^^A.^:itf£ 
< , mnmzisi^^mmmn2\z^-r^mmm\zi3i-f^ 
m.m(D 1 2 <HJi(ji*tew:^aTe^ bfcw*^ 3 

X«4JCfE«EC0DNA, 

^^3. 4Xt*5{-fEtt<7)DNAo 

[Ws^JS 7 ] B»d?« 1 7!iS 2 (cfa«J«ifi^;lMWf^tt 
SsmS'rJ-F-r-SDNAt, g»«S!-5I«g;fe^i7 37-^: 
^^T;5:-51tM"BJtg;^M^S;lD N A. 

[»5R3S8] Ti^Atl^mmmzi^»^w^m^2\z5R 
ts ' ^mfi^i^(Dm.mmm^\^<\-i.tn\zmmmfium 
mm:5i.\±^n^\znmm^^mw3\^^-r^mim 1 \z 

7.^z.t.u<. ^nmzii\-i^wm%^2\z^tm.mi. 
fc»*m7 x« 8 \zmM<r>mmwi.mk7^.T>^ 

[»^3«io] DNA7&i;^;i/7:?i-pyxjgwSl*i|^fc 
fi*-r^ft5R^ 7 , 8 Xti 9 JC|S«®1S®!pTtg7^cia^x. 
DNA. 

^i7i' — B luescript II SK( + ) X« 
pKK2 2 3-3T*^W^^7, 8, 9X«10lcE 



2 ) !RfW¥8 - 8 4 5 8 6 

2 

ew«®! nJ^gi^Cffi^;^ D N A. 

im^m 1 2 ] 1 nm 2 {cfE®romte;^^©gi 

^^SS pltB^cM^^ D N A ^ jgl:«±(c#A L 
[f»^3^13] DNA*iSEyija{C*Jtt^SH5>J#^2* 

10 [»*:S14] DNATji. ite^^n-FOi^aica-rJ 

mzisif^^&<Dimxi-i2m&L±^i&<DmmTmt^i^ 

tzmi^^ 1 2 X« 1 3 {-|E®®f^KteM#:. 

s*-rs»*« 12. 1 3 xtt 1 4 {cfH«ojKKte^ 

^{/^f — B luescript II SK( + ) Xtt 
20 pKK2 2 3-3Tfe.5W*]Sl 2, 13, 14X«1 

5 izmm<Dmmmmi^o 

[w*^i7] m^-^^:kmm-c$>^m^mi 2. i 
3 . 14. 1 5 xtt 1 6 ^zmm<^mw^mi^. 

m-s^m 1 8 ] it^js 1 nm. 2 icis««a^A^iii^??ft 
e^^srn- H-r-s D N A t emitspifg;^'^^^ iS'-* 

-5 oTtglfeiatS A D N A ^ jgaifiafe ^ A L 

[»^JB 19] D N ATdwmmz^if^mnm^ 2 

30 5 ' i^^A^ comSiB^m b < ^-enfcffli^MJictfi 

8 \zmm.o:>mm:^mmw^wmm<Dmm.-:f]m> 

^, m^m\zian^m^mm\zm-r7zjmm\'^M 
^^z.tf3.<. w.nmzii^-f^w3m^2\z7rctm.mm 
jajfciittsiyiao 1 fflx« 2 fflju±$<ifi«ifiSTB^ u 
/5:t)®T$.-5W^mi sxtti ^ \zMm(^m.^xm.mm 

[f»*«2 1] DNAj5t7.Jl.7*D:/XJ||®M^#HC 
40 S 3t$-r-5M*Ja 1 8 . 1 9X«2 0 (cfE«««ftgi;^MW 

'<5^^'-B luescript II SK(+) X« 
pKK2 2 3-3T*SiS^3Sl 8, 19, 2 0Xtt2 

1 \z^m(^m^^m.mmt'&mM(Dmm.-^mo 
[ffi*3S2 3] m±ti^±mmx$>^mi^mis. i 
9 , 2 0, 2 1 x« 2 2 \zmm.oim^x.mMmwmm(n> 

50 ^iSi, jfiis, jiisi, m^. mx. ^mtm. -^^>^Wk 



( 3 ) 



8-84586 



8fr-5W*:Sl 8, 1 9. 2 0. 2 1, 2 2XtJ23{C 
2 5 ] ifJl^n-T.m-^m 3 Jj^A-hOSTcttiSlfJ^ 

10 

ft. 

[«*^ 2 7 ] MTti^mmm^^-^ji' h h u ^-x , -7 
x«2 6 {rfa«©S7ci4JSi»iso^me<]^*^:^ft. 

2 8 ] STcttSSI^^SIjSK** 5 0 % (w/w) 
£lT®7K@?g{cm^;^SBf^'tt^m**?^-&b*. 5 5 20 
'CS:®A§MS-rf^ffl^-B-*W*«2 5. 2 6X«2 7 

d?«25. 26, 27X«28 {Cffi«©S7Cl4M«»:»« 
[0 0 0 1] 30 

[0 0 0 2] 

[0 0 0 3] :in*T?©S!ijg:^ffi«. m^<^<Dm^^m 

;*:gij:3tns. mmm 50-154485 

^'Ji:mtm^z'hM.'E>n^^v^z. mm, ^wjit'®®^ 

5 8-2 I 6 6 9 bn^^mys-inzh^^n^^oiz. m so 



ofc. ^#cD:*rj£«. h WNP-x^©t)«©^gitiit 
«5EW^B?S:=&®0. RjeS#;/J<2aig©^^{cJ:-5^ffi 

h i'/\a-:x.(DiisLm^±if^(DA^mmmzmvA^r3ft, 
[0 0 0 4] m^^^vimzm^. 
e h U'AP-x^«jts:i^-rs«M?&^fig-rs»^ico# 

mizm-r^$>^m<Dm^m^if)i'=i-7,m'^m3&L±(D 
MTz^mmmA^'^mmtz h i^AP-x^jt^^-r-s^M 

^g^-rs d t Sr^tb L, iNfS¥ 5-349216 ^m 
[0 0 0 5] t^l^Tji. ±fH?»^i|^5*i]g*-rS»^«. 

ii-rnfc4 o-cf+isicsigjassrWLTtif?. nfstrh 
^:iiif)mmi.ft, -rut)*,, »fl!^^;43^^T«. ^ji^-^ 

iSI&R*«ft-r-5fC«. -tele, 5 sri^JiIH-SMST 

siic;$-a-s®*^asLVit?nT:feo. cinti. 55'c 
^mz'i^^mmxmitu^oiir^ii. pucommz^ 

p H * ±# ^ ^ ;^ f ^ » i; n e. 
[0 0 0 6] »f*^St^?5Z<C^^. »f*^-&f^ 

m&^mmiSLmm\z-o^n\m.^^m\.fi.iz:i^, 7.)vy 

Ti-azTT. ' Ti^l^tUi^yVyX (ATCC 3 3 9 0 9) 

«. 5 5t:<&±lHl-5M«TSirx^ii-Tt,. ^HWIC^S 
•r-5C:i:7'j:<. ^;i'3-Xfi-&« 3 UiicojlTctfemW 

7!>^e.5ssg(c K U'AP-7.^it^wrs#^a5£'(4««i&3a 
^Mfc^fife-r-sdi^mttibfc. b*^L^c*i^. cine 
^^mm^-rtihrnmo^m^mti^^^-vu < , h w\ p 

[0 0 0 7] — B^^rofe^^DNAft^ljOjt^tti 



5 

[0 0 0 8] 

[0 0 0 9] ;iw^^«sij©g6<)n. ^(Dm^-^ntz.m. 

^^^iff^ttS^^^. n - H -r S D N A *S#t-r -5 t 
[0 0 10] c:«%w<7)$5,{c:sijroge<)«. »f75^-5DN 

A ^^tsnuoimfs.m.m ;^ d n a * ^m- -s c t tc s 

■5, 

[0 0 11] z.(D^m(o^^\zm(n^m\i., m^^m.^ 
[0 0 12] c:<D%0jco$e,(cgij«gfl<)«, mt^^mn 
m-t'^z.iiiz$>^o 

[0 0 13] :i(D^m(D:^ >bizm<DBmt, ffii^l^SW 

\z^m:-r^yjm^mmr^zLii\z^^. 

[0 0 14] 

(1) f^ffi 

(2) 

S D S - Ji? 'J 7 i7 'J 5 h* J: 0 MM 

ir^t, j^i^mme 9, ooo/iszg, oooyju- 

(3) 

(4) S^^S'tt 

(dH7. 0) fp, 8 5t:t?6 OiJ-m-f >^a.^ 

-hUTt). mmmiz^mLfsn^K 

[0 0 15] Zi(D^mit. *friE^-©^ssr. ±Eia«i 

^mMm^mm^^-\^-r^DNA\z^K>m^-r^^<D 
[0 0 16] :i<7)%eaj±, mrsESHcDgis*, ±mm^ 



4 ) #W¥8 - 8 4 5 8 6 

6 

i^^-^^/uXfSi^ ffiSi BltE;a:a^ ;^ D N A .i: 0 ^i* 

[0 0 17] ^(7)%Bj«, ttnamBswuiH*. ±fiHMig 

i/^'- *$^-Ci^-5«K BitE^Sffl^^ D N A 
izmxLTfji^j^K^^mz^f}m^T^%(Dx$>^, 
[0 0 18] :i(D^mit. tfria^sosRHs. ±iem^ 

10 izmx^xn^mK^Wit^^mmiy. m^m^^^mm^ 

yjm\z^*jM^-r^h<Dx$>^, 
[0 0 19] :l<DmM^t, tiimmys(Dmm^, if)vzi- 
xs^s 3 u^(D&ym.mmm\z±MmM^mmmmi^ 

m6^^Wi:^mzj:om»:-r^h(Dx$>^o 

[0 0 2 0] 

20 ^^mmxKjt--^i±xh. mnmz^is-r^:ii:rji<, 

i^;i'3-x«^fi3UA±©a7c1±iR«»«S7J»e.*iffllc h U 

[0 0 2 1] ^:(^%Bj©DNA«. g»iastwrtg;i5:jia: 

^i'^'-irjf ALT^^Bjffii^CifiJftADNAtL, Jin 

^■^^:it<Dx^^m-sLm^izmxi^xT&mm.^i^tr 

[0 0 2 2] :L<D^BM(DmM^DNA\t. 

JO ^m'^'^^izmxvxmwmmt^iiT^z.tiz^io^ ^ 
[0 0 2 3] :i<D^m<DmKmmmt. mmr^t, a 

[0 0 2 4] m*^^mmmmi^^^<D^m<Dmmyfmiz 
Lfz^^ryxmrnTtii^. mmm<Dmmmmt)tmMi,\zn<b 

[0 0 2 5] z(Dmm<Dmmm^^i3mizj:io, if)i=i 
0 [0 0 2 6] z.<D^mirt, if)i-zi—:^m-^m.3i£K±<Dm. 
^mz^':s<h<Dx$>^, mf)^^mm\t7.)iyytaf7. 

■ 7iyY^tl)V^*)07. (ATCC 3 3 9 09) CDig^^j 

1- - -5 1 -r -5 a* a^^m-Hm ifi^t3-a-T ^: ©gi^ 
0 ( 1 ) v^m 
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(2) ^^m 

-r-Si, ^3-^a**)6 9. 0 0 07iS7 9. DOOMS';!/}- 

( 3 ) ^Mj^ 

(4) mmum. 

pH5. 5T6 O^i-WS^B^it-Si. TSTCMifilcMjg 

(5) SiipH 

6 ccTe o^i-WKifx^-a-st, phs. oTiiigs. 5 

( 6 ) 

pH7. 0T6 OfJ'fWO^a.'^-h-r-St, SS-Cft 
( 7 ) p H^;£14 

4'C-e2 4B$W-r>+a.'<-hr-5<»:. pH4. 0 TIM 
9. S^T^^T*^, 

[0 0 2 7] ;^fc. xjI/:7;j-p:/x • K;t;;uyU9 

X (ATCC33909) TJ^S^-r^W^'tt^^CDa^t: 
[0 0 2 8] 

m^mi mmmm<Dmm 5 o omi^^^-x^K^ 

0. 1% (W/V) 7j?'J'^yh>, 0. 1% (W/V) 

^#Xc1^X, 0. 2% (w/v) BSK7>^r:-^A. 
0. 0 5% (w/v) j^®!-7k**Ur>A. 0. 0 2% 
(w/v) BfEgfTy:?^^":;^^*!^, 0. 0 2% (w/ 
v) :fi{t:*'J'i/ASyf7K*^e.J5:-5JS?#:ig^**<Il 0 Om 

if-otKi. 1 2 0x:-c2 0i^m-t-hi7U--:rLxm 

HL. ?^^^, ffiS®?**P^TpH3. OfClSSbAc. d 
cDJK^*:mjfe(cx;i/>':tn:/;;^ • T->K:^;P^U':7X (A 
TCC3 3 9 0 9) ^rJ^ESb. 7 St:, 1 3 0 r pmT 
2 4B^W[ilteg^««bT^-(Z)a«f«?S*f#fc. 10 

ItO. 7 S-CSTJ^giL. pH3. 0 

iciHs^. 1 % (v/v) mmL, 7 

5*C. ji^»5 0 0ml /3i'T2 4^WilMi«*^««U 
T^-C9a««JS$-f#>5:o ^O^. 3 0 0 l#7r-^ 
>^-JC±fai:|^— im^ig®JK#:i$fl6*i^2 5 0 1 t 0 . 

mmizMimL, 7 s-cstj^^u. phs. otcus 
m-(Dmmmm>ti% (v/v) ^au. 75^:. 

a^ft 1 0 0 1 /^i-T4 2B$Ma^it#««Lfc. 

[0 0 2 9] i^i 7 0 1 (Dmm<^^s Fm\z ^ommm 

jli5^^fllLT»?.nfcS«fti^2 5 8 8<^M<^^ 1 
OmMj^g^lifflfJg? (pH7. 0) SOOmllC^itt^ 

0 0 0 r pmT3 o^i-mm-b^mv, n^tifams 0 0 
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m 1 co±mizmm7>=^=.'yi^^7 oxmmzfs:^^^ 

\zm^. 4'CT2 4B#W^B^. 10, OOOrpmT 

3 o^mm'b^mvrz, tum^^&mmh: mm<oi om 
MhV7.-mmmmm (pH8. s) tzmmL, mmtA 
mcmmmz^i^x 2 4mmmm&. 10. 0 0 0 r p 
mT3 o^fm^'b^^mh-cmmm^^^me 0 om 1 © 

[0 0 3 0] ^(D±m^m-^^L. ^n^nm'^\z. 
^ebi omuh')7.-m.mmmm (pH8. 5) T^psg 

myjU ITDEAE- ha/I— ^PJ) if<j3 5 Om 1 (Dtl^A 
\ZMWV. OM*^e.O. 3Ml;iJi#-r-5J^{t:^-h'J>5A 

(pH8. 5) ^mmi^fzo mti-h'j'yM.m&o. 1 
T>=^=.OA^'^tsi omMh>j7.-m.wtmmm. (ph 

8. 5) (C*fLT 1 O^WSWb, 1 0, 0 0 0 rpm 
20 (pH8. 5) T^W{t$-a-T*5V>fc«y-S!^7jci7D 

vhi^77^— ry^^ji^-ha/i— ;U6 5 oj i^3 

5 Om 1 ®;^j^AJCft?tU. 1 M*^ 0 MtrT^T^ffiS 
g?Z>t-'i7A«igfe4agHT, ;t;7AtCl OmM hUX 
-JfiSEi^«J« (pH8. 5) ^ffl^Kbfco 

[0 0 3 1] mmT >^zi":7 Aiss 0 . s Mfd-ifiT^m 

0. 2 Mi^fk:f- h U r> 
A*-g-trl OmM h iJX-lfi^ig»fg (pH8. 5) fC 
*fLT16^WSWU. 1 0, 0 0 0 r pmT?3 Oii-M 

30 hUOA^^tJl OmMh')7.-mmmmi& (pH8. 
5) T¥«{t;$-&X:teVifc-fey5 3JJbSy;Hijgi7PV 
hy^y-Y— fflyjl' ^r:;;^^py;^Ac A 44ili|!*)3 
5 Om 1 <D:<7 7A(Cil?«bfc. jgmJS^^SP^SttfeS 

1 OmM N'JX-:K®?^«^ (pH8. 
5) fC^tUT 1 6B#mSt/TL, 10, OOOrpmTS 
Oii'WS.5^)-B|LT:^^#l?&|i!^*Lfc^, ^«?)10mM 

hV7,-mmmmm. (phs. 5) T¥«{t$-arT*3i/^ 

FMono QS 1^1 Om\ (Otl^AizM^L. 0 M*^ 

40 e,o. 2mz±^-r^m.'(t±h^j'yA<Dm&^mT. ti 
fc= :i<Dj:oiz\^xm9iLrzmmmmo)ttismtm8 I 

*fi:/mg^aKT*0. iK«tt««^l la^cO**] 
0. 2 4WT?*o;to 

[0 0 3 2] ^fife(cj;0. C:©»g!»^*7. 5% (w 
/v) 5j?"JTi'U;i/TS Ky;UJit?«ae!cl!iL^ci:C: 

5. ^')\^±\zitmmfSi^^f¥^yi^mnmizm-o)/^> k 

)0 Ji^ffi^^tl. Jlt®[^»d^®ii6TiS5i^ST*.5C:t*iiat) 



[0 0 3 3] Uii. C:«D%B^$:ai;T, iSSI^tt^^OTS 

5% (w/v) ^ts 2 0 mummmmm (phs. s) 

4m nCjgl:^fiUfc^^jg$' Im 1 JbB^, 6 0"CT6 

O^MJDD^LTSlfx^^ifc^-a-*. SJS;#l* Im 1 <>: 
0, ^■i:t>:^-Cl OtS^^LTzm. V^:4^-^;i'y> 
ffi(cJ;«3S7c:^^iB!l^-r-5. R^fC. l 0 O-CTS 

[0 0 3 4] 

[im^^iJ 2 Wf^ii^^^cDSft^WltK] 
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[0 0 3 5] 

immm2-i ^m] mm.thxif)vu-7.. •^)vh 

^iJD;^, eot:. pH5. 5T4 8^wsii5^-<3-;t. S 
ffl:;(J7A ir'7n-k*— XWB -T- 3 3 

10 oj ^mm-r^^m&w-i7u-7v^^y^- (hpl 

rR I - 8 0 1 2SJ T^ri^b^^CTii^, }gg|^<i:LT 
7KS:0. 5 m 1 /^}-(7)SSj$T?a«?Ufco 1 (CS^ 

■r. 

[0 0 3 6] 
[«1] 











^^n^a — X 


100 




-7/1^ h — X 


100 


-7/1' h h 'J 


^ /U h — X 

or — ^''jp^ h u^^o — X 


9. 2 

18.4 
4 2, 2 
3 0. 2 




^/vn — X 
-r h — X 
•7 /V h h y * — X 

-r/uh5^h75r^x 

a — ^^-^u u j\f h U^*^ o — X 
fit— -7/1/ h J'/UhV'^NCr — X 


6. 7 
2. 7 
9. 0 

16. 2 
8 . 2 

5 7. 2 




— X 
h 7^ h 5 — X 
X 

a— "^/I'h Vvl/h U-'vo^X 

a —-r Y h y :d- *> -'I' h D — X 


0 . 7 
2. 0 

2 2.9 
0. 9 

7 3.5 




if ruu^ X 

•7 /V K -^i' ^ ^ — X 

a — -7 /I/ h h y •> ;w h i/>v a — X 
or — -^-rl/hx Jl/ h — X 


0 . 9 
2. 2 

2 3. 1 
5. 6 

6 8.2 




— X 
h '>-4"*^:*-— X 

h --s::/:^ — X 

a— -r/l/h'^i'^:t>^hl^^'^n — X 


1 . 0 
1 . 4 

2 3.4 
4. 2 

7 0. 0 



CO 0 3 7] «i<^«S^fi. tt»!»*;d<^;H3-xfi^ 



50 
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5. 4%B:CK18. 4%, v;H-'<>:5'::t— 7.75^x';P 
h^zr^^—X-Cilf]? 4 75S7 5 %Rt;^i^<l 2 TIM 3 %T 

[0 0 3 8] 

immm 2-2 ^j-^a] ji- • ^- • i^a u ts* r;r,^ 

5^^— J . ^2 2 ^6 8 075S6 8 5M (19 7 

0^) (c^^LTVi^:^tetc;¥i;T«ffie5^*SDS- 

6 9. 0 0 07!»S7 9, 0 0 0 ^;H- >{Cffi^-r-5tta 
t^<D^aT— 5:t->> (2 0 0. 0 0 0 

. /3-:*f^i7 hv-^-- If (1 1 6, 2 5 0^^;u 

h» , 7 3)-X7*'J 7-tfB (9 7. 4 0 0y;Uh 
» . J&«T;U:r5> (6 6, 2 0 0^;i/h» RtX:^ 

3j?T;i':/5> (4 5. ooo^;n-» n^-ofz. 

(0 0 3 9] 

[|gil«aJ2-3 ^«^] 2% (w/v) T>7:^^-1' 
[0 0 4 0] 

(^ife^j 2-4 Miiaa!] '^mz.ii 0,20 mMi^®? 

i^tfjg (pH5. 5) cf. ffligTSjaST6 O^i-MSJS: 

j£ tC M jg® S <£r ^ L ;t , 
[0 0 4 1] 

(*ife^J2-5 SMpH] Affile J; (3, pH©ffl^-r 

OTiSS. 5#ifi(CMiipH<£r7RLfc. 
[0 0 4 2] 

[SSS^^^J 2-6 Wti-Sm cfc 0.10 mMjig^ 

wmm (pH7. 0) cf. fflifrsfiMT'6 o^i-w-r > 

[0 0 4 3] 

[||^^«J2-7 pH^^tt] pHc^fflS 

'OL.-mm.im±v^)'Oh.wm^'^. 2 5*cti6b#^ 

^«pH4. 575S9. 5f=fifi*-C^^-C*-3>5:. 
[0 0 4 4] 
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[^Si^^J2-8 N*<^T5yKBH5>J] #^felCJ;0. /t 
—^y • x;i/-7-tt^+iyDT-f > • r4 7 

[0 0 4 5] 

0. 1 OmMh<j:?^-*gmi^if^ (pH9. 0) \zMh 

T 4 "CT 1 8 mmmm'ik. 1 0 mM h u ;^ -mstmrnm 
10 (pH9. 0) ^m;^-cmmmmmini8ymi ti. 
fzo c:<D^jg*i<iim 1 to. 'J>';i/x> H^y5=•y— 
■ff*l OAtgjsnx.. 3 0"C. 4 8B#m>^^n.'^-hL 

(v/v) ^KitT-fe h'JJI/^-^tJO. 1% (v/ 

rvf i7D;J?>y/1.>i7C 1 8 J {wft?gfL. 16% (v 
/v) *^6,4 8% (v/v) tCi^T-STKIty-t Kx h 
U;KDigft43SET. A^AI'O. 1% (v/v) h U 7 

20 )\y:tamm^o. 9ml y^cDrnmr-m^i^tzo 
T. mmmt^t^ibmi i^mzmm\^tz^-f'^\^^\^^ 
^tya^^^^^gtu. 5 0% (v/v) zKtt 

T-fehnhUJl/Sr^trO. l%(v/v) h'j:7JI^:tD 

mm\zmm\^tz, )£m..mmm2-siinmzi^^^\^rz 

t d^. '"^^^ K»fmJiB?^JS{':}3ttSSH^J#^4 \z^ 
[0 0 4 6] £AJiCDJ:-5;^tii<t^e<)'ttKS:^-r-5P^H 

[0 0 4 7] -e^iT. iB^mic*3ttsiS?ij 

30 #^ 3 RCX4 {C:^-rgR^J-7 5 /^BH5>J(C»^^^t^^fi)c 
7. • 7v'K;^;i/^'U':7X (ATCC 3 3 9 0 9) (DVk^ 

WBHA^m.M^m\^tzt'L^. m.mmz^n^mnm 
n2\z^-t5 ' i^^t^ih(Dm.mw.m^^-r^m2. 20 

0lfiS*f*^e.;S:-5DNASlrM-7!|i»e.nfc, ^bX. ^-O 

m.^w.m^mm.vtzizz.^. mm^mm^-r^mm^ 
z.iimm\.rz. 

40 [0 0 4 8] Be^lJSfCtJttSBEJlJS^ 1 RtX2 {cs^-rT 

( 1 ) ^■^^m±m<Dmmm^^mmitmm^^m 
:>3. '^<Di^mmm-:/a^7—ifizj^K)^i^m7K6^mv, 

ii-Biu. »®!^. mm.mm\zj:K)^ifmitL. mitm^ 

iO e.^2. 0 0 075M6. 0 0 0:S**f*^^./ct-5DNA»f 
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(3) ::»cMM{CC:«^«l;^DNA<&SALT}gK4E^ 

UiS^-f -tf-ixa >{Cj;f3^K»m<&3-K-rSDNA$r 

(4) J^«ejfe#:7i^e.ifiJ^iADNA^^5{L. ::^^'r 
V-ti:=bf;i7'--U>i^^. DNAjJ?'J>^7— tf^f^ 10 

m^-&xy^-^-^-=^w&i^. ftenfcfflffl^DNA^ 

iSSgH^Jj&taMS^** n - K L T ^ c t ^mm L fc. 
[0 0 4 9] ^®*!i^^J3RtJC4T'«, ±12 (2) 75S 

(4) roxs^ft^i^Mtciftg^T-s*^ :in<immm-cm 

(f. v'x— • ■tJ-A::^;!/'^^^ ixc^^zL^— • i7D-- 
>i^ • T • ^tK^ hU- • v-rLT;i/ji . M2iis. 1 9 20 
8 9¥, • xyv>if • • vi^y hU 

-%ff;S: i: (c f¥jfi ^ nr u ^ , 

[0 0 5 0] 

immm'i B^tt^^^rj-K-r -sDNA^&^triteife 

;t D N A t 
[0 0 5 1] 

[||®^^J3-1 Sfefe#:DNA©tiSS] 5 0 0ml #7 
7XZI{C0. 1% (w/v) Jp'J'^yh>, 0. 1% 

(w/v) ^©X^X. 0. 2% (w/v) B!t^T>^: 
X-i/A. 0. 0 5% (w/v) jPSf-zK^^'J-^A. 30 
0. 0 2% (w/v) l5it^Vi^^->':7A-fc7Ktg. 0. 0 
2% (w/v) ±£ft;^'J'^7AS:tK7k*^6;i-5je#:J^fttfcS: 
i^l 0 Om 1 -TotO. 1 2 0t:T!'2 Oii-H^-hi'U 

-:/LTMML. ©lt®?&*n^TpH3. oicia 

U-^X (ATCC 3 3 9 0 9) 7 St:. 13 

0 r pmT2 4 WWllteiSa««LTaiS«?g*#fe. 

1 0 imyr-^>^~'\z±mtm-mi$.<Dm{^mi&^ 
msito. mmizmML. 7 5ic*T?fe^L.. ph 

3. o\zmmm^ ±w.-vmzmmmm^ i % (v/v) 4o 

mmi^. 7 5%:. jl^*5 0 Om 1 /ii-e2 4B$^jl^ 

[0 0 5 2] i^'L''^mizj:K>mmm^^mm.Lrzm#i^ 

TESig»M (pH8. 0) fr??ai$-e-, 'jy5"-A* 
0. 0 5%(w/v)tt^. 3 7'C-e3 0^i-W'r>+i 
'^-hLAc. ^!!lS#Ii&-8 O'C-ClBtffl^i^^. TSS 
(pH9. 0) $-*nx.T6 CCtCiPfiL. TES 

i^af^s/:7Jl/-;^^i^s*^I0;^, *?^ft, jg^c-^i-^tcj; 



(pH7. 1) \zmm^&^ '}^-^i^U7—^tfa7-T 

— tfs-^n-e'n 7 . 5j[ig3z.«i 2 5/xgjpx. 3 r-c 

1rlB#m-1'>=1r^'<-hLTS^S$-a-yt. SJt-i^tri'n 
D JiN;i/A/-i' y T 5 )V7 )Vzi—}vm.W.^tia^T^^WD 

fe#:DNA$:i@«i^lmg/m 1 J;^) (CIS S Ci^ 

wjg (pH7. 1) izmML^. ox:xm^h 

[0 0 5 3] 

mmm3-2 iSaiS;^DNA pST3 5t}gK*i^ 

s T 3 5 (Drnmi mj^m 3 - 1 x-mm Lr^mm^^i^ 
DNAmm^imi to, ::nizmm.mms au 3a 

I ^lff)3 5M^ma?L, 3 7X:X2 0 ^WSJi6^1±TSkfe 

«i:DNA?&gR^«»fufc^. mmmm^mmm'bmiz^ 

0m2, 0 0 071S6, 0 0 0:KS*f*^^;^C-5DNA»f 
M-**gffiL.fc, giJi^. X • i'n-x>^ . 

->X5^AXS}y^X5 H'^i^^'— fB 1 u e s c r i p 
t II SK ( + ) J ^1 MgtO. ^ffif'iOffiiJK 
^^B am HI ^tf^ffl^-frT^^fC^^f L;tm> ±15 
Tr#;tDNA»fM-l 0MgtT4 DNAU:<f— tf<£2 
*mDA, 4X:X-^^m-r^Z.tlZJ:fODNAmh-lZ 
iti^bfc, »^.nfcffi^^DNA{CX h7^-:^-> • i7 
n-x>i^- i>X5=-Ax*M3>tf5^> h-tr;u rnp i c 
urian Coli XLI-BlueJ1^30jtil 
M^, 3Ki^T-e3 O^i-W^g^. 4 2'C{-JDMb. SO 
C:/DX*tP^. 3 7'CTlB#W'r>^^3.'^— hLTiia 

^^Dhi A=^±mmizmxhito 
[0 0 5 4] :L(Di:^\,z\^xmrcmnmmi$^^5-yn 

^: - 4 - D D - 3 - -Y > H U ; 1/ - ^ - :^ 7 h -> H * 

5 0 M g /m 1 -^t^m^w-^mm ( p H 7 . 0 ) (c^a 
L, 3 7 ■CXI ammmmm, mi&±izMi^-^tirzm 

5. 0 0 0<HOaax-Sr:f-rP>J»±i'H^Lfc. gij 
i^. lttelCJ;(3, BE5iJ^(c*ittSgS?iJS^3lc^-rT = 
yKBH3?>JK>A sn — Leu-Trp— Tyr-Phe- 
L y s - As pX^io-^n^mmz&-^^5 ' -AAY 
YTNTGGTAYTTYAARGA- 3 ' X^io^tl 

fllE:^YP>IK±tc@^Ufc}BK!|gii#:©nDX 
-(CA-f y'jy-rx'^-B-. S^75:#^*^Lfcl 5am 

[0 0 5 5] ^ffifCJ: 0 , ^n?. 1 5 
*^e.iaj^x.DNA^ggg{-r^-:^. BH5>J«(c*3tt-5BE3?'J 
S^4tC55^TT5yg?gH^JOG 1 u-Gl u-Trp- 
His-Ser-Ile-Ile -CS^^n-SE^'JJcS 
■cf^S ' -GARGARTGGCAYWSNATHAT 
-3 ' T«*3^n-g)lK«BH3»J«yP-y2*{t^^^ 

L. i^te*^" pxmmm, -r- • • •y-tf-> rs^v 

• 3^-:/ • t U-^f^i5- • A*<:t-P>'-Jl . ^9 8 
#. ^503 7!jS517H (1975^) tfH«^f tlT 
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n, rpST3 5Jl. irST3 5J1 t^^BLfco 
[0 0 5 6] mm^^i^ST 3 5^£7'>tf->'J > 1 0 0 
M g/m 1 $r^tfL-:/aXJgJfi (pH7. 0) tCjga 
U, 3 7"CT2 4li$W[ll!|£SSJ§«L. «S«^7^, S 

^Sl'ifpWML. 6^m\^f:itZ.^. ifi^^DNApS 10 
T3 5«*<J6, 2 0 Oi£S*t75^^;^tO. 0 5tC^-r.t'5 

DNA**iJRlp^E c o RV{CckS«»fa5{40T8!t(C 

[0 0 5 7] 

immm 3-3 JgKteJfe#:S T 3 5 (cJ;^MJ«S;lSiiS 
mitm^<Dm^] 5 0 Dm 1 ^7 5X3{C0. 1 % (w 
/v) 7pU'^yh>, 0. 1% (w/v) ^©X^X. 
0. 2% (w/v) fflJtBE7>^r— 0. 0 5% (w 
/v) j^m— >!K^:'7'J':>A, 0. 0 2% (w/v) BS®5 20 
T^^^^ii^'^A-trTKffi. 0. 0 2% (w/v) m'ittl^J^ 
ARZ^7K*^<bU^mi^^i& (pH7. 0) i^i^lOOm 
l-T'TJiO, 1 2 0'C-C2 0^i-m:t-hi7L'-:/bTia 
ML, T^mU^ T>tf->'J 5 0 At g/m 1 Jnx.;t„ 
dcoS^^^^^tcSSS^^nj 3-2 Ti)IS!LfcJgKte8l^!|iS T 
3 5*i$aL. 3 7'C, 1 3 0 r pmT2 4B#WlH]tetg 
M««LTa««?S*#fc. 'A\Z. 1 0 1^:7 T-^> 

iS'-{c±Eti^— «a^R®jK^!^«i&$*«i5 1 to. mmiz 

mmi^. 3 7'C*T'?^S]^. y>tf->'J>$5 OAig/ 
mlJnA. a^*?K$rl% (v/v) ^aL. 3 7*0, 30 

)iM«5 0 om i/^T2 4mmm^mi^mmhrzo 

[0 0 5 8] J&«#l^£#-fetCJ;Oe*«mSLTM«^* 

m^i.. &'b^miz^oTmm^mi:i^. ±mizm.mT 
mmm^m. m'^^^miz^onmu^m^i^fto cKoet 

!S5'>»©1 OmMjlg^^ffi?^ (pH8. 5) \zmm 
[0 0 5 9] 5i*R9i:LT. ±MMXL I -B 1 u et*X 40 

tt7.;i/:7 3i-D;:''x • T->H;^;t/^^'J":>x (atcc3 3 
9 0 9) ^7>if'>^j>M^m<D±miim-Mis.<Dmi^ 

(ATCC33909) C9«^. ftfifE P HStK^^S* 

<&^n^'n3- 0Rac7 5"C(cK^u;t£Amit&fatra 

5. • Tv'K^ju^^'j':?^ (atccs 

3 9 0 9) tzj:om^^mm<DM±imm^i i sfco 
i^i. 8*<at. mw^^^sT3 Btitmi^Tmmz 
fS:\,^^<D-c&^r:Lo fji^ti, m^izmmi^fz^mmxi. 1 so 
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-B 1 u eWimm^mm^±<M^Vf3ifi^':,rz, 

[0 0 6 0] ^(D^. mm^^^sT 3 5i)m±i>rzm 
mA.mmMmm^mmm mm 2 (Dijmzj: 0 mm 

'J ;U7 5 6 9. 0 0 0 75S 7 

9, ooo^^;i'h>i mm.!^mm.^m-^m 5. 

6. A\zmm:^^^-t iiii%\z. a^mm (ph7. o) 

f. 8 5"CT6 O^J'P^-r>^i^-hLTfcl^M0<)lC^ 
z^]^t>)V^^)^7. (ATCC3 3 9 0 9) dtfi^fSW 
tH. Mlfe;^DNAS«HJ:^TfeWgi'|4»^S:iSit-^ 

[0 0 6 1] 

[^S^«*94 ffltt!mDNAWiH©Mt>*IC^<7)^«gE?'J& 
1)^75 y^iH^J0}5i3£] ISS^^J3-2TiigSLfcmSS^ 
DNA pST3 5<£2Mgi:0, CintC 2 M7K^ft:>- 

^fiXLfc5^>7'^-hDNASr^tr«:)K$: 
^©5=->:/U'-hDNAtc:ft^ 
■&fiKL;t5 ' -GTAAAACGACGGCCAGT- 

3 ' TStDi^n^ffiSBB^^ijoy^-rv— ^ 5 o pmo 1 

/mlt. 2 OmUm\:-^ff^i^OAiimti-h^)'^l^ 
S-&tr4 0mMh'JX-iS^ig«?g (pH7. 5) 1 
OMlinx.. 6 5'C-C24i'M'r>^:x'<— hbTT-— 
'J>i7'Ufe^, dATP, dGTPRlXdTTPSr-e-n 
. 5 MM-&tr*i§?K^2 M 1 i:, [a-"P] d 
CTP (2mC i /m l)i£0. 5^1 <t, 0. 1 M-:^ 

g^:tXU-ri Jl/Srlx^lt. 1. 5^fir/ml<DT7 

DNA/1?"J^5— tf<£:2 M 1 JlnA. 2 5^:7? 5 :Ji-Ffl-1' 
>^jL^-h-rsiittc:j;0:/7-i'v-*5 

3 ' *^»Cfp]75ioT#fi$*. fflM^DNA^^BK^-a- 

[0 0 6 2] JifaT#fclei«mDNA<£:-&ifK^S 
i^$:Eg^^i-b. ^n-^^ntC d dATP. ddCTP. d 
dGTP2SS:UfddTTP®l/i-rn7!i^Sr8«M<i:8 OmM 
dNTPSr-g-tfS 0 mUmti- h ^) ^ L.ii^mW.'^ 2 . 

5Aiiipx., 3 7t:T5 5}'M-r>+i'^-hbTSji£:;^ 

■a-^c^, 2 0mM EDTA. 0. 0 5% (w/v) 

PA7x/-;u:/;p— B:iXo. 0 5% (w/v) =^^->ix 
>->Ty-;us-g^t;9 8 % (v/v) 7jctt*;uA75K 
/S^g<&4/x 1 iipxTjK;$^^^^jh^-a-fco Rj^s^^mmi^ 

^-(^3^mm^. 6% (w/v) iffUTi^U^UZS K 
yjl^^iZtO. m2. 0 0 0 V<0^f|ffi<^rEn*DL;^*<e, 
«ai!ci!]LTDNA»fM-*^i-8iL. ^^ci/iT, #)4fcJ:»3 

[0 0 6 3] ^i>:tif^A±iZ^mLrcDNAmh-^^ 
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fc. BH2?iJS^ 4 roBB5'JttS2^J#^ 5 (::*3tt .5^ 4 6 8 7!; 
S4 7 8SBcDgH?>Jii— ScL;t, ci«%BJ©«a 

/®fBH?>J**-r-5c:tfeO. 7.}iy:to lo 
• T->h';tr;i/3^>j':7;^ (atcc3 3 9 0 9) a* 

SBH?1J##2 fC^f 5 ' *Sffi;0^?.Ol£aSE5>J^CJ;0 3- 
[0 0 6 4] &.±m.mi>rz^^tz. i/';i^r3-xa^S3 

mzum-r^o 

[0 0 6 5] ^(D^m-vi^^mm^mm^i^mmt^t, 
&.±<Dm7c^mmm*^^^miz h u/\o-xm7&^m-r 

5ij*tc:tett-5BH^js^ 1 \zm-rN^m^^(D7^ym^ 
m^it^tuzmmmj^T^ymmmmifitL^o mm 
1 \z^T7 s. ymmm\zmmmu7 s. /wtmm=tm 
-r^^is^mt, mmo^m^t^i^mK^mmmz^A^z. 
t:f3i<. mmm^i(DT5./m.mmizi5i^^miSi73.y 

gSO 1 mXit 2 ^Sai^toCDT 5 y ^T«^-r ^ C <i: 
^nS:®A-rS1g±^. ^<DDNA$-^trjgSKJ:ft<*:co 

mmzmmr^mmmmcDfS.^ • ffl^^s^ias • ph 
(D. mmm^nzm-r7s./mMmzinf^N^mftiE 

[0 0 6 6] c:o%?^lcJ;^ia^ASW^14»^tt, m 

N ASr^?:f}^KlK^^$0«f«t)75i e^ltf •5 ' t 



;^c^aBE5tJcDDNA$jgfi?t±tc:^Ar-5 ;i ticJ; Df# 

■i:;^<, igac9 1fiX(i2<fflJ!M±i£fl6<^):K*{CM^^;l 
Tfcilio Sfc. DNA75i?S±tfTllfSStC:^K»m©S 

- h-rsiaasH?>J«c*3tt-5^s® i e3z:tt 2 j®w±^<i& 

[0 0 6 7] CC^IBTlsefflT'SDNAH. ^nTjitfrje 
yj-^^X (ATCC3 3 9 0 9) S:^tyX;l/7 D T'X 

<^5!i^©DNA<£^t;ae^*t»^n-5. r;^^?-^, »f 

Mars :i t ic J: 19 N A ^^timBF?-^m^9\.\z 
^a^-e-s. dwt^. mmmmmmn\z-fu^T-M 

■5 * iSffl f ti B M D N A ^ n 

-5, DNA^&A^Wf'-D-fiK-r-SJCtt. BE 

^^•r^Tiv Ba?>j«ic*5it^BE?'j## 1 \z7h-t7\jm. 

BH5>J<S:3-K-r^DNASrg ft ISM'BTtgT'j: A 5' - 
fcjf ALTiiag|;K.DNAtb. Z.t\^mK%^\zMX\^ 

L, ^®®#:75>^aKDNAi&^tJ':/5'X5 H^&^5i-r 

[0 0 6 8] »f*^SDNA«. a^. Mi^ADNA©?^ 
^-em^fcSA^tl^. ffl^ADNA«. ffl^. DNA 
<^:g»«SlnIfg;rJ:/^;^7^'-$r^^-X'i^iO. DNA^^A^ 
T^tltf. il^-aS:oatft;^DNAS#(cJ;t9itt!efi<)^ 

PBR322. PUC18, Biuescript 
II SK ( + ) . PKK223-3, pUBll 
0, pTZ4, PC194, PHV14, TRp7, Y 
Ep7. pBS 7;^c<t*(7)y5'X5 K'^i7^'-^A g t • 
AC, Agt-AB, pll. <J>1. <i)10 5fS.E(Dy 

NA<£:AMffiT-%^$-a--5(CttpBR3 2 2. pUCl 
8. Biuescript II SK( + ).pKK 
223-3. Agt - A C&tXA g t • A B*WjgT& 



( 11 

19 

0, --li. tt^fflT^S^-tirSICtipUB 110. pT 
Z4. PC194, pll. <i) lS:D^<i) 1 0 S^WjST 
PHV14, TRp7, YEpTRtXpBS? 

[0 0 6 9] DNAi£»f*"'S'^^'^-t-Jf A-r-StCta, 

Sau 3AI,EcoRI,Hind III,Ba 
m HI. Sal I.Xba I.SacI.Pst 
I. Ban Ill.Spe I yiiiSffiffl-mtS. 
D N AWM-.t'^i^ ^-WM-SrSi^T^cOd^^^i;*^. 
DNA»fM-i'^i^:$'-»fH-^&]i^-r-5tC«. iiJSfCfSi; 

N"A'J;<f— fe*€rf^fflS-a-tltfJ;Vi. »f< LTW^)^*^ 
[0 0 7 0] CKDJt'SICbT^^n-SffiSSADNAti. 

:k.mm. tt^M. e5«*ji6*<i:-r-2.jSi:o^± 

tt. TtiS:ffi^ADNAt;t);i/>"t7A-r:t>(^)#ffiTT 

-r -5 1) o ^mn-ftut^ 

[0 0 7 1] »f< UT#6n^Jg«4E8S«i:«, 

K*. mwt^, ^zrh>. ^sx^x. fl{ifli:*cH. 

L. *«*flfe^iaS2 0 75S6 513, pH275M9»C« 
■^OO. jl^i«*^;S:<i:iCJ:Sjjf^D«)^fl^TTiSi«)173rS6 
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a. ^tt^tta»fi!i;^i:«)ifflx«2ai;t±i£ig:i:«i^ 
[0 0 7 2] mmoiizHKi. ^<DmM\z.^^m.^^mm 

[0 0 7 3] m^^'&mjmz':>^-^<b\zm.m-r^L. 
z.(o%m\z^^mm^mMmm^mo^mm.\z\t.. m.n. 

t;!/}^ h'J:t-X. Vjl'h'r h7^-X, -^Jl/h 
'^>iS':t— X. X, v;i/N'\7'y:r— 

7.fs.E(D i/)U:2-xm^m 3 Ji^±(D h :t U :d'af CD 1 

ax^i2a^M±<^^^Tfc£S, ts^-- ifw^^s r/\ 

H • X>1f-1'AX*JI . 1 9 8 8^. A*— :^J^:> • yiy 

xi!fTt::fBtt;^fnTVi^a-75 7— tr, 
:t-X^fifc7 5^— tf. •7Jl/H'<>:5'^-X^fiKT5 5 

S^ti*<«mf::fi^*!)*e<]tc#eti^. fj;*5. z.oit 

[0 0 7 4] z.(D^mizj:^mm6^^t^yjm\zi3i,^x 

it, ii^, SKtLT±fab/cJ;5 75:S7C'ttiK*»«fCDl 

-arSo Ki«;«0. 1% (w/w) e*©«Kig«TT'fc 
J:0iiS«a«2% (w/w) &L±. M^L 



21 

<«. 5Tb^5 0% (w/w) fr-5®35*J:ti, SJ^;H# 
5 67!;M7 0'C(C. S;^;:. pH«47!;Ei7. a*b< 

[0 0 7 5] z:o%g«co^j^:^j£(cj:of»^nfcs;rx#) 
it, mpLi,:£, mmm 58-23799 ^^^^f^Msa 5 

8-7 2 5 9 8^^^fCMS^$nTV»^#^tt*5^:t> 

[0 0 7 6] m< bTf#6ns^^ffi7ctt«K»i. ffifK-H- 

W-H-^^PJ. Mi*efe#^J. SS&#^J. *^j§PJ. IKJ^^J^ 
Kti, 5/';i'3 7'5 7— tf. a - i'';!/^ ->^^— {f, $>^\,^ 

it, 9 2 9 l^BMmm^zm^•^nx\,^^h 

[0 0 7 7] £iT. 2~3WSI)5S«ajtcJ:0, dWl^BJtc 

m^m\z^^m.7zmmm<r>mmm^^-:f5m^m^m\z 

[0 0 7 8] 

[SfeJg^JA-l a^x.^Bflfttt»m©Kit] 5 0 0m 
1 ^75>C.Dlc: 1 % (w/v) 7}?iJ'^r7'l->. 0. 5% 

(w/v) ^SX4^X. 0. 5% (w/v) tgfl::M-'J 
r:7AS.t)C7jc*^&/c£-5Mft:^tlfi (pH 7. 0) 1 0 0 50 
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22 

mlT-S)tO. 1 2 0'C-r2 05j-W:t— hi^U— 3^LT 

fe, cG)j«(*:jg*t'iifi^^j 3-2 (Dy^m-cmcmn^^ 

^$:ST3 5$r^ttL, 3 7*0, 130rpmT24B$M 
liieSMmSLTamttJKSff/c:. :k\Z, 3 0 l^^^T 

0. I^^StCiSSWL, 3 7'C^T??^^^. 7>tf->'J>S: 
SOMg/mliPx., a^^Jg$rl% (v/v) 

3 7*CT2 4l^Wa^|ft#iS«LAc. 
[0 0 7 9] «i|!)*J*a^MSLTM«c^«#L. jS 

>b^miz^o^m<^^m^W:, ±m'p(Dmmis^^m& 

mm^mmAm^\^x\y^rz, z.<D±m^m^m i 

(Dm.i^iAmmmitmm^ i m i 5 7 ^^^^tr^ic 
mmAmi omi#enfc, 

[0 0 8 0] 

[^Jg^J A - 2 m^;^Siii»^tt»*<^Sfjt] 
[0 0 8 1] 

[ieie0iJA-2 (a) J^KIEJftflJOf^SS] #ffi(C=fcO 
'ft^'&fiXLfcS ' -GATCCGTTCTGGCAAA 
TATTCTGAAATGAGCTGT- 3 ' . 5'- 
TGACAATTAATCATCGGCTCGTCTA 
ATGTGTGGAATTCTGATTCGA-3 
5 ' -ATTTTTTAATAAAATCAGGAGG 
AAAAAATATGATATCAGCAACCTAC 
A-3'. 5 ' -GATTACAGTTAAATAAG 
AATTTTAATTTTGGTGACGTAATCG 
ATGAA-3 5 ' -TTC AC T AGTTAGA 
ATGTGATGAAGGCCTGCGGCCGCTG 
CAGAGCTCA- 3 ' . 5'-CGATGATTA 
ATTGTCAACAGCTCATTTCAGAATA 
TTTGCCAGAAGC- 3 ' , 5 ' -TTTTAT 
TAAAAAATTCGAATC AGAATTCCAC 
ACATTAGACGAGC- 3 ' . 5'-TTAAC 
TGTAATCTGTAGGTTGCTGATATCA 
TATTTTTTCCTCCTGA-3 ' . 5'-TA 
GTGAATTCTACGATTACGTCAC CAA 
AATTAAAATTCTTAT-3 ' RZJ^5 ' -AG 
CTTGAGCTCTGCAGCGGCCGCAGGC 
CTTCATCACATTCTAAC- 3 ' X^ti^tl 

■5ifiSHE?ij*w-r-5 1 0 u ^ UTt^ H 
mm-^L, loot:. 6 5'c, 3 7'c-si.z^2 ox:x^ti 

tifcTiSwfl: 1 ics^f m«E^J«^*mDNAtc^d6*J 
^as^Bam HIRDCHind I I I T^Sff LT*3 
l^^fc7r;U-7>'7'®:/7X5 K'^i?^- fpKK 2 2 3 
- 3J| <&3!)PX.. T4 DNA'J:^f— fcfCDi^ffiT. 4"^^ 

-mii>mLxmm^i^^zitiz^o, mm&(Dmi^mn 
2tz7K-r&&mmzin-f^mi7!i^5 9#sRt/^2, 



( 13 ) iltP^S- 8 4 5 8 6 

23 24 

;^DNA$rf#fc, ;fet5. OM*e^DNAlC*5Vi [0 0 8 2] 

S ' -CATCCCTTCT G6CAAATATT CTGAAATCAG CTGTTGACAA TTAATCATCG OCTCGTCTAA 60 
3 ' - GCAAGA CCGHTATAA GACTTTACTC OACAACTGTT AATTAGTAGC CGAGCAGATT 56 

TCTGTGGAAT TCTOATTCGA ATnTTTAAT AAAATCAGGA GGAAAAAATA TCATATCAGC 120 
ACACACCTTA AGACTAACOT TAAAAAATTA TTTTACTCCT CCTTTTTTAT ACTATAGTCG 116 

AACCTACAGA TTACAGTTAA ATAACAATTT TAATTTTGGT GACCTAATCO ATQAAnCAC 180 
TTGOATOTCT AATCTCAATT TATTCTTAAA ATTAAAACCA CTGCATTAGC TACTTAAGTG 176 

TAGTTAGAAT GTCATGAAGG CCTCCGCCCG CTGCAGAGCT CA -3 ' 222 
ATCAATCTTA CACTACTTCC C6ACCCCCCC CACCTCTCOA CTTCGA-5 ' 222 

[0 0 8 3] mm. mmm 3-2 ©^^atc j; 0 ntcmm mmm^mm^ imisfc 0-^230 m^^tsTKmrnt^ 

^DNA pST3 SSftiJieas^Ban I I I BlO^S i^4, 0 4 Om H#^tlfc, 

p e I -cmmi^. m^mcDWimmn 2 \z^Tmmmm [ 0 0 8 e ] mmm 2 j; 0 

iCt5ttS^6 0 75S2. 1 4 8#S^TC0gH^J$^tJ'i^ • tt^Srl@'<fci^5, SDS -jJ^'JT'i' U^l/T^ 

2. 0 9 0lSa*fODNAW>t®f#Jt. dODNAKfM- Jl'W^acft-C^i'^fii^ 6 9 , 0 0 0 TiS 7 9 , 0 0 0^ 

\z^«bmmmmBan iiircxspc i-vmmi^ 20 )ih>ii^m^m.M^wj-vm5. 47iS6. 4iz^n.,^ 
Tii\^^ftm—<Dmm^Di^A^±mtmmz{^xm^-r ^^-rttfctci, yi<.mm (ph?. o) tt>. 8 5*ct6 

yS?BB^J*^A-5c:t;^<BE5iJ#^2fc^-r:eaBa^J(c m^i^m^i^-c$,^X)\^y7i-af7. • T->HA;i/^'J'i' 

*5{t-5^— SS©i^T::i>ro^*^T7'r.>{c«ift$nAc X (ATCC3 3 9 0 9) Tj^jg^f SBS^tt^^iitSti 

2, 1 6 0ffi»*f©:e«BH3^J^£^tfC:co^H^{cJ;^ifi^ I^USft^WliK^^LTV^fc. 

;1DNA. pST3 6S:f#fco [0 0 8 7] 

[0 0 8 4] c:©*aife;tDNA pST36S:IIS^M3 [*S6^JB-1 l^aTcttftK^^tri^P >y ytt^'v© 

-2<^:^ffitc2pi;T^ajfiSi3>tr5^>H-lrJU TBMH lE^I ?BS6% (w/w) CD^I?rSm?L*iJPll* LTfiB 

7 1-18J {c#Ab, ^(D^m\zj^^m^^mmm^ rtuit^, ph4. 5. sas cccissl, nm±m 

S^m^n-H-r-5DNASr^tJj^KeJft#:ST3 6€r» 30 {t^WIE^M-f V T 5 ^— lf]SiJSrKI»H®iM g ^fc 0 

fc, ^®^0iJ3-2©;^ffi(Cj;OJgKfeift#:ST3 6«:i0 2, 5 0 O^feilPx. 2 0 B^WS^cJ^-Brfc:. SJiS^Kj^^ P 

«b, i§ai^-a:fciffl.Jfe;lDN H6. 1 2 CCT 1 O^ffl:^- U— 

A^iftSL.. ^^tffbit.!:::^. iSa^;^DNA pST3 UT^^<£^fe$-&fc^. 4 CC^Ti^^L. y^J^-y 

6«i^6, 7 0 0igs*fdi6^j:*3, Betc^-Tcfc^t. • Y >^:^ h 'J -» a -T 5 5— ffJPJ r^S'— 

^^S^^^:3-h'-r^r)2. 1 6 0:S«*t34^?>i^^DN ■7 = -;i^6 0 Lj) ^rjSt^HJ^iJ- 1 g^Tt 0 1 5 '0#teAP 

A?:ummmE c o Rv\z^^^m^iiL(D-rm\zmf^ ^. .2 oBfrasjcs-a-^i, iiffc(c^?.tifcsfs#i* 1 2 

[0 0 8 5] ^. 6 0'CS-C?^^L. pH5. 5 (riiS^. HJS^JA 

[||]!(fifiajA-2 (b) J^HteiS^$:tct^ifi^A^»^ - i©:^*T»fcifi^ASWiatt»^?&ji}|&HJB:JJ-i g 
i4»^«Sjt] jBKteJft^sTs 6^2% (w/v) -7 40 ^tzo im^m^. 9 emmKm-^-^fco sji£;#i^9 7 

4% (w/v) TN-Z-S o y'<:/h>J "CT' 3 0 4i-Wi)n^LT^^2:^M:^-t±> jlti© 

(i^if-^m) . 2% (w/v) »^X^X. 0. 5% ^. ^j4tCJ:*5fi§i4^Tffiifeb. :t>3JJSi«*flM{CJ: 0 

(w/v) mm^^Tfam^hwyi^. 2ooMg/mi7 mffi-ffisib, ?8asbTS«*<j7 o% (w/w) «->p 

>tf->U>Ry:7K*^e;5:-5«^«^^Jft (pH7 . 0)<&ffl •vytt!|^l*M*4^l»@Jg^3'^;t«3*«l9 0 %«JK^-p» 

^S#ffi?fflabTM#:*feJ^b. iS'5^ii{Cj;0^^i|^ [0 0 8 8] DE*i2 4. 5ifg<, *S5c14«K<i:L. 

1 1 ^fcO. i^l 2 0, 0 0 0 □— X. a--r;i/M-'J:t->J|/h WNP-;^, Q;--y';U 

^7&^fi*bTI/^fc. c:0D±f»5-mii«aj l<7):^ftlCJ:D*t h^h^:t'yj\^hl^^\a—7.:&Z/a--^)\^h^>:$':t'^ 
S[b/t<hC:5, ltffitt*<j8 0*{4/mgM^H«m*ftA 50 ^Uhk/ND-X^SJ^iJ-^^tO^n^'ni 2. 1%, 



25 

5. 4%. 3 0. 0%. 1. 4%X\,t2. 0%^tr*S 
[0 0 8 9] 

immm b - 2 i^®7ci4«K<&^trif»t«ii^-^®^ie] 

rXT- 1 0 1 6J i^^tft:!®®^-!*. F'ggS. 4 c 
m, 5m©i7^^r-;/ hf^Xx->U;^«PJfSl=4*{' 

3£^|l?bfc>'n«y7'<^#l^*5A{c*fLT*<j5% (v/ 
v) *^AIw5 S'CWStKS'S VO. ISTil 

«»J?^LT. *S7Ett««^«®i«li*»i^i^^Mi|sfH 20 
m^^mfzOt^G 4% OiK^T#fc. 
[0 0 9 0] DE*t4. 8t<S<. #^a7ctt»Ki:LT 

MxAD— XSrHJ^^^feO 1 2. 8%, 11. 5%, 
4 6. 6%, 2. 3%X«3. 4%^tf*ia«. HM^J 
B- ico->D-;/:/4^il^tIM«, Mfn-^±^&fj:-B-*SWL 

^t^-mzmmizm-^mmx^^o 

[0 0 9 1] 

[HJS^y B - 3 #a5ctt«K*^tr-> □ y zr^^^(D 
^«S] Sa3 3% (w/w) ©i^fe^CbiSmfCft 
«5jSS0. 1% (w/w) iil3.^^'!)\ZBmt})V>'^l. 

pH6. SfCiSS^, ^'-•T = -J|/6 0L*» 

mm^^tzno. 2% (wXw) tpx. qstctis 

^^WSJcx^-a-fc. ;Sli&i^*l 2 O-CTl 0:Ji-W:^-hi' 
1 g^fcO 3 0^{4»PA. 6 5"CT^e)lC4B#raSJt:^ 

1 2 Q-xzxi o^i-m^t-h-i/u-zn.Tmm^ 

^^^•a-. 6 5t;ST?&^b. pH5. 5»CBIfiL« ^ 

^3-1 g^fco 2^fi:j!)PA, 4 8P#ras;t:^i±fc. sjj;!^ 

Sr9 7'CT3 O^i-MJPf^LT^^i&^fi&^-li-. /^^U. 



( 14 ) #M¥8 - 8 4 5 8 6 

26 

ffiiifi-ffisiL, mmi^xmmm? 0% (w/w) ©->d 
>v7'tt#l*M!iB^Mt&HJg^^■afc0i^9 o %(Dmmxn 

[0 0 9 2] DE3&n 7. ltfi<, ^^aTtttWKib 
T a - if)\^zi h WN P— X, a - VJU h i^)V h V;\ 

p— X, a--7;n- hUsi-v^Phi/AP— X. a--v;u 

h ^^->;i/ h ]^nu—7.'Baf-a--7)l h'^>^:t>' 
WNP-X^H^g^}-^;/S:»3^n^etl8. 9%. 2 
9. 3%, 0. 8%. 0. 7%XttO. 7%-g-tf*i5 

[0 0 9 3] 

% (w/w) immzm:mmp^-i(o:nmxmtm.m^ 
mMm^mm^-^)vh^>'^^--^i s^rzK> I. o* 

eJlP^. 7 0'CT4 8B$raSliS2-frfc. v;Uh'-s>^'::J- 
—7.<r>mi 2%dia--7;i/h hU:t>';l'h WNP— X(C 
^^§tl>iS^Ki^*9 7'C-C3 Q'ii^1\m\.X^%^^ 
S^-fr, 

[0 0 9 4] igifi#){r^]S(B^JB-2©*5A^ 
Di^2 6%©iR^T#;t. 

[0 0 9 5] DE;5i0. 2 *Sli:Ss6Tjg:< . ^^STcIt 
»K t LT a - -7;!/ N h U :t->JH- WN P— X SrHJ^^i- 

^. 
[0 0 9 6] 

[^M«>9B-5 ^S1tl-U-AP-XS:^tf«»tt#>'NO 
^M] fe^#{t^X^S}fi7c1tJSt»« r/W>7^-yi7X# 
4JI 4 0a«SP<£:7K6 0a»gl5JrJ!iP^i§)gL. iSJg* 6 

sr. pH5. ^\zmmk. mmmA-i(D:fjmxmc 

X.. 9 6mmK!t:^^ ittzo 7x:x3 o^^mm 

muxmrn^^is^^, mmfi^2o% (w/w) 

-A J $r)IS)f»»@Jg5i' 1 g^xtO 1 0*{4J!)pAT4 om 
raSJS^c-Brfc. ^CD^. Kie^SrJPf^LT^^S:^®^ 

>3^*©fl*B&tcJ:fpflJiffi • iltSb. mSimeox (w/ 
w) ST'«aiUfco ^©J:^(cLTf#^nfcHJ^^i'^it 
K) hU/\a—Xt:3 0. 1% (w/w) ^trSlti^Sr^}- 



( 15 ) 
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27 



28 



^ti'^Ti-y^Wimm rcG6 0 0 oji ^^mLtt&Li^ii 
mmmB-2 izmm\zL-ctiyA^m-r^ctizjir)^ 

[0 0 9 7] ClCDiiIiJ-^«<j7 5% (w/w) ^TS^ 
ISttfc /XJl.J:0i^l50kg/cm' JnilTTiSS^S 

[0 0 9 8] liKWfcKStt^^^T. 5i&t/ifc^m^ 
[0 0 9 9] 

[SlJfi^aj B - 6 #a7C'l4«fK«:-&ty-> P -y y^^i^'vco 
^40% (w/w) *^JStL. SIM^JA- 2«:^ffitr 
^^18^^0 2. omtejnx.. 6 or-e? 2B$wsjC:^f 

-a-T0J^^J-^;t t) a-v;i/h->;L/h WNP-XRO^a- 
fflSSbfc^. JSfigbfe. 
[0 10 0] -lE-©^. igi^#|{CieS6^JB-2®A^A^ 

©Ki/iiiJ^$:«mb, »}*{cbifc*i-s.T»S!b, i8«lb 
Tigil*<J 7 0 % (w/w) «->P <y :/tt#)<&jl)|EfTJU N 
h ^:t—::^mm^mfzlOm 9 0%«iR^T#fc, 

Met He Ser Ala Thr Tyr Arg Leu Gin 
1 5 

Asp Val lie Asp Asn Leu Trp Tyr Phe 

20 25 
Tyr Leu Ser Pro Val Leu Met Ala Ser 
.35 40 
Val He Asp His Ser Arg He Asn Asp 

55 60 
Arg Arg Leu He GIu Thr Ala His Thr 

70 75 
He Val Pro Asn His Met Ala Val Asn 
90 



[0 10 1]DE*i3. 7t(g<. #fS7ctt«IKtbT 
o— XSr@?g^}-afc0^n^'n8 4%SZ/4. 0%-^?^ 

[0 10 2] 

nm^%mz v wNP-x«jt<&*-r-5#fi5ctt«Kfc 

*b. ^E-bT. fBlJ:D=fo, ^H^tlafcaTctta^WbTJcti 

-;^«jg^wr-5#^«7ctt«sroS!!it{c^.ii^bT{seffl b 
[0 10 3] c:o?^g«ti»f<t,sl^;5:f^ffl^^^#r^ 

[0 10 4] 

[BH3^J«] 
BE^JS# : 1 
SH^JCDS^ : 720 
E^J(7)S : T^jm. 

Leu Asn Lys Asn Phe Asn Phe Gly 
10 15 
Lys Asp Leu Gly Val Ser His Leu 
30 

Pro Gly Ser Asn His Gly Tyr Asp 

45 50 
Glu Leu Gly Gly Glu Lys Glu Tyr 
65 

He Gly Leu Gly He He Gin Asp 

80 85 
Ser Leu Asn Trp Arg Leu Met Asp 
95 100 



( 16 ) 

29 30 
Val Leu Lys Met Gly Lys Lys Ser Lys Tyr Tyr Thr Tyr Phe Asp Phe Phe 

105 110 115 

Pro Glu Asp Asp Lys lie Arg Leu Pro lie Leu Gly Glu Asp Leu Asp Thr 
120 125 130 135 

Val He Ser Lys Gly Leu Leu Lys He Val Lys Asp Gly Asp Glu Tyr Phe 

140 145 150 

Leu Glu Tyr Phe Lys Trp Lys Leu Pro Leu Thr Glu Val Gly Asn Asp He 
155 160 165 170 

Tyr Asp Thr Leu Gin Lys Gin Asn Tyr Thr Leu Met Ser Trp Lys Asn Pro 

175 180 185 

Pro Ser Tyr Arg Arg Phe Phe Asp Val Asn Thr Leu He Gly Val Asn Val 

190 195 200 

Glu Lys Asp His Val Phe Gin Glu Ser His Ser Lys He Leu Asp Leu Asp 
205 210 215 220 

Val Asp Gly Tyr Arg He Asp His He Asp Gly Leu Tyr Asp Pro Glu Lys 

225 230 235 

Tyr He Asn Asp Leu Arg Ser He He Lys Asn Lys He He He Val Glu 
240 245 250 255 

Lys He Leu Gly Phe Gin Glu Glu Leu Lys Leu Asn Ser Asp Gly Thr Thr 

260 265 270 

Gly Tyr Asp Phe Leu Asn Tyr Ser Asn Leu Leu Phe Asn Phe Asn Gin Glu 

275 280 285 

He Met Asp Ser He Tyr Glu Asn Phe Thr Ala Glu Lys He Ser He Ser 
290 295 300 305 

Glu Ser He Lys Lys He Lys Ala Gin He He Asp Glu Leu Phe Ser Tyr 

310 315 320 

Glu Val Lys Arg Leu Ala Ser Gin Leu Gly He Ser Tyr Asp He Leu Arg 
325 330 335 340 

Asp Tyr Leu Ser Cys He Asp Val Tyr Arg Thr Tyr Ala Asn Gin He Val 

345 350 355 

Lys Glu Cys Asp Lys Thr Asn Glu He Glu Glu Ala Thr Lys Arg Asn Pro 

360 365 370 

Glu Ala Tyr Thr Lys Leu Gin Gin Tyr Met Pro Ala Val Tyr Ala Lys Ala 
375 380 385 390 

Tyr Glu Asp Thr Phe Leu Phe Arg Tyr Asn Arg Leu He Ser He Asn Glu 

395 400 405 

Val Gly Ser Asp Leu Arg Tyr Tyr Lys He Ser Pro Asp Gin Phe His Val 
410 415 420 425 

Phe Asn Gin Lys Arg Arg Gly Lys He Thr Leu Asn Ala Thr Ser Thr His 

430 435 440 

Asp Thr Lys Phe Ser Glu Asp Val Arg Met Lys He Ser Val Leu Ser Glu 

445 450 455 

Phe Pro Glu Glu Trp Lys Asn Lys Val Glu Glu Trp His Ser He He Asn 
460 465 470 475 

Pro Lys Val Ser Arg Asn Asp Glu Tyr Arg Tyr Tyr Gin Val Leu Val Gly 

480 485 490 

Ser Phe Tyr Glu Gly Phe Ser Asn Asp Phe Lys Glu Arg He Lys Gin His 
495 500 505 510 

Met He Lys Ser Val Arg Glu Ala Lys He Asn Thr Ser Trp Arg Asn Gin 
515 520 525 



-84586 
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31 32 
Asn Lys Glu Tyr Glu Asn Arg Val Met Glu Leu Val GIu Glu Thr Phe Thr 

530 535 540 

Asn Lys Asp Phe He Lys Ser Phe Met Lys Phe Glu Ser Lys lie Arg Arg 
545 550 555 560 

He Gly Met He Lys Ser Leu Ser Leu Val Ala Leu Lys lie Met Ser Ala 

565 570 575 

Gly He Pro Asp Phe Tyr Gin Gly Thr Glu lie Trp Arg Tyr Leu Leu Thr 
580 585 590 595 

Asp Pro Asp Asn Arg Val Pro Val Asp Phe Lys Lys Leu* His Glu He Leu 

600 605 610 

Giu Lys Ser Lys Lys Phe Glu Lys Asn Met Leu Glu Ser Met Asp Asp Gly 

615 620 625 

Arg He Lys Met Tyr Leu Thr Tyr Lys Leu Leu Ser Leu Arg Lys Gin Leu 
630 635 640 645 

Ala Glu Asp Phe Leu Lys Gly Glu Tyr Lys Gly Leu Asp Leu Glu Glu Gly 

650 655 660 

Leu Cys Gly Phe He Arg Phe Asn Lys He Leu Val He He Lys Thr Lys 
665 670 675 680 

Gly Ser Val Asn Tyr Lys Leu Lys Leu Glu Glu Gly Ala He Tyr Thr Asp 

685 690 695 

Val Leu Thr Gly Glu Glu He Lys Lys Glu Val Gin He Asn Glu Leu Pro 

700 705 710 

Arg He Leu Val Arg Met 
715 720 

[0105] BE3^j#^ : 2 mmom : 

BH^JODS^ : 2160 

GTGATATCAG CAACCTACAG ATTACAGTTA AATAAGAATT TTAATTTTGG TGACGTAATC 60 
GATAACCTAT GGTATTTTAA GGATTTAGGA GTTTCCCATC TCTACCTCTC TCCTGTCTTA 120 
ATGGCTTCGC CAGGAAGTAA CCATGGGTAC GATGTAATAG ATCATTCAAG GATAAACGAT 180 
GAACTTGGAG GAGAGAAAGA ATACAGGAGA TTAATAGAGA CAGCTCATAC TATTGGATTA 240 
GGTATTATAC AGGACATAGT ACCAAATCAC ATGGCTGTAA ATTCTCTAAA TTGGCGACTA 300 
ATGGATGTAT TAAAAATGGG TAAAAAGAGT AAATATTATA CGTACTTTGA CTTTTTCCCA 360 
GAAGATGATA AGATACGATT ACCCATATTA GGAGAAGATT TAGATACAGT GATAAGTAAA 420 
GGTTTATTAA AGATAGTAAA AGATGGAGAT GAATATTTCC TAGAATATTT CAAATGGAAA 480 
CTTCCTCTAA CAGAGGTTGG AAATGATATA TACGACACTT TACAAAAACA GAATTATACC 540 
CTAATGTCTT GGAAAAATCC TCCTAGCTAT AGACGATTCT TCGATGTTAA TACTTTAATA 600 
GGAGTAAATG TCGAAAAAGA TCACGTATTT CAAGAGTCCC ATTCAAAGAT CTTAGATTTA 660 
GATGTTGATG GCTATAGAAT TGATCATATT GATGGATTAT ATGATCCTGA GAAATATATT 720 
AATGACCTGA GGTCAATAAT TAAAAATAAA ATAATTATTG TAGAAAAAAT TCTGGGATTT 780 
CAGGAGGAAT TAAAATTAAA TTCAGATGGA ACTACAGGAT ATGACTTCTT AAATTACTCC 840 
AACTTACTGT TTAATTTTAA TCAAGAGATA ATGGACAGTA TATATGAGAA TTTCACAGCG 900 
GAGAAAATAT CTATAAGTGA AAGTATAAAG AAAATAAAAG CGCAAATAAT TGATGAGCTA 960 
TTTAGTTATG AAGTTAAAAG ATTAGCATCA CAACTAGGAA TTAGCTACGA TATATTGAGA 1020 
GATTACCTTT CTTGTATAGA TGTGTACAGA ACTTATGCTA ATCAGATTGT AAAAGAGTGT 1080 
GATAAGACCA ATGAGATAGA GGAAGCAACC AAAAGAAATC CAGAGGCTTA TACTAAATTA H40 
CAACAATATA TGCCAGCAGT ATACGCTAAA GCTTATGAAG ATACTTTCCT CTTTAGATAC 1200 
AATAGATTAA TATCCATAAA TGAGGTTGGA AGCGATTTAC GATATTATAA GATATCGCCT 1260 
GATCAGTTTC ATGTATTTAA TCAAAAACGA AGAGGAAAAA TCACACTAAA TGCCACTAGC 1320 
ACACATGATA CTAAGTTTAG TGAAGATGTA AGGATGAAAA TAAGTGTATT AAGTGAATTT 1380 



( 18 ) #M^8 -8 4 5 8 6 

33 34 
CCTGAAGAAT GGAAAAATAA GGTCGAGGAA TGGCATAGTA TCATAAATCC AAAGGTATCA 1440 
AGAAATGATG AATATAGATA TTATCAGGTT TTAGTGGGAA GTTTTTATGA GGGATTCTCT 1500 
AATGATTTTA AGGAGAGAAT AAAGCAACAT ATGATAAAAA GTGTCAGAGA AGCTAAGATA 1560 
AATACCTCAT GGAGAAATCA AAATAAAGAA TATGAAAATA GAGTAATGGA ATTAGTGGAA 1620 
GAAACTTTTA CCAATAAGGA TTTCATTAAA AGTTTCATGA AATTTGAAAG TAAGATAAGA 1680 
AGGATAGCGA TGATTAAGAG CTTATCCTTG GTCGCATTAA AAATTATGTC AGCCGGTATA 1740 
CCTGATTTTT ATCAGGGAAC AGAAATATGG CGATATTTAC TTACAGATCC AGATAACAGA 1800 
GTCCCAGTGG ATTTTAAGAA ATTACACGAA ATATTAGAAA AATCCAAAAA ATTTGAAAAA 1860 
AATATGTTAG AGTCTATGGA CGATGGAAGA ATTAAGATGT ATTTAACATA TAAGCTTTTA 1920 
TCCCTAAGAA AACAGTTGGC TGAGGATTTT TTAAAGGGCG AGTATAAGGG ATTAGATCTA 1980 
GAAGAAGGAC TATGTGGGTT TATTAGGTTT AACAAAATTT TGGTAATAAT AAAAACCAAG 2040 
GGAAGTGTTA ATTACAAACT GAAACTTGAA GAGGGAGCAA TTTACACAGA TGTATTGACA 2100 
GGAGAAGAAA TTAAAAAAGA GGTACAGATT AATGAGCTAC CTAGGATACT AGTTAGAATG 2160 
[0 10 6] BS?»J#^ : 3 hd^Dv^- : 

mm<D&^ : 30 mmoymm : k 
mm 

Met He Ser Ala Thr Tyr Arg Leu Gin Leu Asn Lys Asn Phe Asn Phe 

15 10 15 

Gly Asp Val He Asp Asn Leu Trp Tyr Phe Lys Asp Leu Gly 

20 25 30 

[0 10 7] Sa^J#^ :4 h7jfp>P- : il^tt 

E^jcofi^ : 1 1 mmcomm : ^7^^ H 

Val Glu Glu Trp His Ser He He Asn Pro Lys 
1 5 10 

[0 10 8] m^m^- : 5 BE^Jc^aa : Genomic DNA 

BH5^jcDS$ : 2160 mncD^i^m 
mm(Dm:mm 30 mm 

h4^Dv;- : m^V^ : ATCC33909 

GTG ATA TCA GCA ACC TAG AGA TTA GAG TTA AAT AAG AAT TTT AAT TTT 48 
Met He Ser Ala Thr Tyr Arg Leu Gin Leu Asn Lys Asn Phe Asn Phe 
15 10 15 

GGT GAG GTA ATC GAT AAC CTA TGG TAT TTT AAG GAT TTA GGA GTT TCC 96 
Gly Asp Val He Asp Asn Leu Trp Tyr Phe Lys Asp Leu Gly Val Ser 

20 25 30 

CAT CTC TAG CTC TCT CCT GTG TTA ATG GCT TCG CCA GGA AGT AAC CAT 144 
His Leu Tyr Leu Ser Pro Val Leu Met Ala Ser Pro Giy Ser Asn His 

35 40 45 

GGG TAG GAT GTA ATA GAT CAT TCA AGG ATA AAC GAT GAA CTT GGA GGA 192 
Gly Tyr Asp Val He Asp His Ser Arg He Asn Asp Glu Leu Gly Gly 

50 55 60 

GAG AAA GAA TAG AGG AGA TTA ATA GAG ACA GCT CAT ACT ATT GGA TTA 240 
Glu Lys Glu Tyr Arg Arg Leu He Glu Thr Ala His Thr He Gly Leu 
65 70 75 80 

GGT ATT ATA GAG GAG ATA GTA CCA AAT CAC ATG GCT GTA AAT TCT CTA 288 
Gly He He Gin Asp He Val Pro Asn His Met Ala Val Asn Ser Leu 
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35 36 
85 90 95 

AAT TGG CGA CTA ATG GAT GTA TTA AAA ATG GGT AAA AAG AGT AAA TAT 336 
Asn Trp Arg Leu Mel Asp Val Leu Lys Met Gly Lys Lys Ser Lys Tyr 

100 105 110 

TAT ACG TAG TTT GAG TTT TTC CCA GAA GAT GAT AAG ATA CGA TTA CCC 384 
Tyr Thr Tyr Phe Asp Phe Phe Pro Glu Asp Asp Lys He Arg Leu Pro 

115 120 125 

ATA TTA GGA GAA GAT TTA GAT ACA GTG ATA AGT AAA GGT TTA TTA AAG 432 
He Leu Gly Glu Asp Leu Asp Thr Vai He Ser Lys Gly Leu Leu Lys 

130 135 140 

ATA GTA AAA GAT GGA GAT GAA TAT TTC CTA GAA TAT TTC AAA TGG AAA 480 
He Val Lys Asp Gly Asp Glu Tyr Phe Leu Glu Tyr Phe Lys Trp Lys 
145 150 155 160 

CTT CCT CTA ACA GAG GTT GGA AAT GAT ATA TAC GAC ACT TTA CAA AAA 528 
Leu Pro Leu Thr Glu Val Gly Asn Asp He Tyr Asp Thr Leu Gin Lys 

165 170 175 

CAG AAT TAT ACC CTA ATG TCT TGG AAA AAT CCT CCT AGC TAT AGA CGA 576 
Gin Asn Tyr Thr Leu Met Ser Trp Lys Asn Pro Pro Ser Tyr Arg Arg 

180 185 190 

TTC TTC GAT GTT AAT ACT TTA ATA GGA GTA AAT GTG GAA AAA GAT CAC 624 
Phe Phe Asp Val Asn Thr Leu He Gly Val Asn Val Glu Lys Asp His 

195 200 205 

GTA TTT CAA GAG TCC CAT TCA AAG ATC TTA GAT TTA GAT GTT GAT GGC 672 
Val Phe Gin Glu Ser His Set Lys He Leu Asp Leu Asp Val Asp Gly 

210 215 220 

TAT AGA ATT GAT CAT ATT GAT GGA TTA TAT GAT CCT GAG AAA TAT ATT 720 
Tyr Arg He Asp His He Asp Gly Leu Tyr Asp Pro Glu Lys Tyr lie 
225 230 235 240 

AAT GAC CTG AGG TCA ATA ATT AAA AAT AAA ATA ATT ATT GTA GAA AAA 768 
Asn Asp Leu Arg Ser He He Lys Asn Lys He He He Val Glu Lys 

245 250 255 

ATT CTG GGA TTT CAG GAG GAA TTA AAA TTA AAT TCA GAT GGA ACT ACA 816 
He Leu Gly Phe Gin Glu Glu Leu Lys Leu Asn Ser Asp Gly Thr Thr 

260 265 270 

GGA TAT GAC TTC TTA AAT TAC TCC AAC TTA CTG TTT AAT TTT AAT CAA 864 
Gly Tyr Asp Phe Leu Asn Tyr Ser Asn Leu Leu Phe Asn Phe Asn Gin 

275 280 285 

GAG ATA ATG GAC AGT ATA TAT GAG AAT TTC ACA GCG GAG AAA ATA TCT 912 
Glu He Met Asp Ser He Tyr Glu Asn Phe Thr Ala Glu Lys He Ser 

290 295 300 

ATA AGT GAA AGT ATA AAG AAA ATA AAA GCG CAA ATA ATT GAT GAG CTA 960 
He Ser Glu Ser He Lys Lys He Lys Ala Gin He He Asp Glu Leu 
305 310 315 320 

TTT AGT TAT GAA GTT AAA AGA TTA GCA TCA CAA CTA GGA ATT AGC TAC 1008 
Phe Ser Tyr Glu Val Lys Arg Leu Ala Ser Gin Leu Gly He Ser Tyr 

325 330 335 

GAT ATA TTG AGA GAT TAC CTT TCT TOT ATA GAT GTG TAC AGA ACT TAT 1056 
Asp He Leu Arg Asp Tyr Leu Ser Cys He Asp Val Tyr Arg Thr Tyr 

340 345 350 

GCT AAT CAG ATT GTA AAA GAG TGT GAT AAG ACC AAT GAG ATA CAG GAA 1104 
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37 38 
Ala Asn Gin He Val Lys GIu Cys Asp Lys Thr Asn Glu He GIu Glu 

355 360 365 

GCA ACC AAA AGA AAT CCA GAG GCT TAT ACT AAA TTA CAA CAA TAT ATG 1152 
Ala Thr Lys Arg Asn Pro Glu Ala Tyr Thr Lys Leu Gin Gin Tyr Met 

370 375 380 

CCA GCA GTA TAC GCT AAA GCT TAT GAA GAT ACT TTC CTC TTT AGA TAC 1 200 
Pro Ala Val Tyr Ala Lys Ala Tyr Glu Asp Thr Phe Leu Phe Arg Tyr 
385 390 395 400 

AAT AGA TTA ATA TCC ATA AAT GAG GTT GGA AGC GAT TTA CGA TAT TAT 1248 
Asn Arg Leu He Ser He Asn Glu Val Gly Ser Asp Leu Arg Tyr Tyr 

405 410 415 

AAG ATA TCG CCT GAT CAG TTT CAT GTA TTT AAT CAA AAA CGA AGA GGA 1296 
Lys He Ser Pro Asp Gin Phe His Val Phe Asn Gin Lys Arg Arg Gly 

420 425 430 

AAA ATC ACA CTA AAT GCC ACT AGC ACA CAT GAT ACT AAG TTT AGT GAA 1344 
Lys He Thr Leu Asn Ala Thr Ser Thr His Asp Thr Lys Phe Ser Glu 

435 440 445 

GAT GTA AGG ATG AAA ATA AGT GTA TTA AGT GAA TTT CCT GAA GAA TGG 1392 
Asp Val Arg Met Lys He Ser Val Leu Ser Glu Phe Pro Glu GIu Trp 

450 455 460 

AAA AAT AAG GTC GAG GAA TGG CAT AGT ATC ATA AAT CCA AAG GTA TCA 1440 
Lys Asn Lys Val Glu Glu Trp His Ser He He Asn Pro Lys Val Ser 
465 470 475 480 

AGA AAT GAT GAA TAT AGA TAT TAT CAG GTT TTA GTG GGA AGT TTT TAT 1488 
Arg Asn Asp Glu Tyr Arg Tyr Tyr Gin Val Leu Val Gly Ser Phe Tyr 

485 490 495 

GAG GGA TTC TCT AAT GAT TTT AAG GAG AGA ATA AAG CAA CAT ATG ATA 1536 
Glu Gly Phe Ser Asn Asp Phe Lys Glu Arg He Lys Gin His Met He 

500 505 510 

AAA AGT GTC AGA GAA GCT AAG ATA AAT ACC TCA TGG AGA AAT CAA AAT 1584 
Lys Ser Val Arg Glu Ala Lys He Asn Thr Ser Trp Arg Asn Gin Asn 

515 520 525 

AAA GAA TAT GAA AAT AGA GTA ATG GAA TTA GTG GAA GAA ACT TTT ACC 1632 
Lys Glu Tyr Glu Asn Arg Val Met GIu Leu Val Glu Glu Thr Phe Thr 

530 535 540 

AAT AAG GAT TTC ATT AAA AGT TTC ATG AAA TTT GAA AGT AAG ATA AGA 1680 
Asn Lys Asp Phe He Lys Ser Phe Met Lys Phe Glu Ser Lys He Arg 
545 550 555 560 

AGG ATA GGG ATG ATT AAG AGC TTA TCC TTG GTC GCA TTA AAA ATT ATG 1728 
Arg He Gly Met He Lys Ser Leu Ser Leu Val Ala Leu Lys He Met 

565 570 575 

TCA GCC GGT ATA CCT GAT TTT TAT CAG GGA ACA GAA ATA TGG CGA TAT 1776 
Ser Ala Gly He Pro Asp Phe Tyr Gin Gly Thr Glu He Trp Arg Tyr 

580 585 590 

TTA CTT ACA GAT CCA GAT AAC AGA GTC CCA GTG GAT TTT AAG AAA TTA 1824 
Leu Leu Thr Asp Pro Asp Asn Arg Val Pro Val Asp Phe Lys Lys Leu 

595 600 605 

CAC GAA ATA TTA GAA AAA TCC AAA AAA TTT GAA AAA AAT ATG TTA GAG 1872 
His Glu He Leu Glu Lys Ser Lys Lys Phe Glu Lys Asn Met Leu Glu 
610 615 620 
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TCT ATG GAC GAT GGA AGA ATT AAG ATG TAT TTA ACA TAT AAG CTT TTA 1920 
Ser Met Asp Asp Gly Arg lie Lys Met Tyr Leu Ttir Tyr Lys Leu Leu 
625 630 635 640 

TCC CTA AGA AAA CAG TTG GOT GAG GAT TTT TTA AAG GGC GAG TAT AAG 1968 
Ser Leu Arg Lys Gin Leu Ala Glu Asp Phe Leu Lys Gly GIu Tyr Lys 

645 650 655 

GGA TTA GAT CTA GAA GAA GGA CTA TGT GGG TTT ATT AGG TTT AAC AAA 2016 
Gly Leu Asp Leu Glu Glu Gly Leu Cys Gly Phe He Arg Phe Asn Lys 

660 665 670 

ATT TTG GTA ATA ATA AAA ACC AAG GGA ACT GTT AAT TAC AAA CTG AAA 2064 
lie Leu Val lie lie Lys Thr Lys Gly Ser Val Asn Tyr Lys Leu Lys 

675 680 685 

CTT GAA GAG GGA GCA ATT TAC ACA GAT GTA TTG ACA GGA GAA GAA ATT 2112 
Leu Glu Glu Gly Ala He Tyr Thr Asp Val Leu Thr Gly Glu Glu He 

690 695 700 

AAA AAA GAG GTA CAG ATT AAT GAG CTA CCT AGG ATA CTA GTT AGA ATG 2160 
Lys Lys Glu Val Gin He Asn Glu Leu Pro Arg He Leu Val Arg Met 



705 710 

[01] XJiy^a-fx ' Tzy}^:^)\^y*)Ox (atc 

c 3 3 9 0 9) ^m±'r^MmMmm<DmmMm^^'r 

[02] T^Jly^i-azTX ' Tiy\^:^J\^y'J^7. (ATC 

c 3 3 9 0 9) ^^m^'r^MmMmm<DsmpH^^'r 

C 3 3 9 0 9) *^ffi^'r^BISittS^Sc^f^^^tt<&^-r 



715 720 

20 [04] 7.)Vy:^U^7.''7i/\^ti)V^^}^7s (ATC 
C 3 3 9 0 9) 7&^a*-r^Wl^tt»*0[)pH^^14*S 

"r0T*^o 

[05] C<7)%^(Cci:^a^^DNATa&^p ST3 5 
[0 6] ClCD^^BJtCct^ia^^DNAT'fe^p ST3 6 
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